
Materials & Methods

Abstract

Toward Sustainable Wearable Electronic Textiles

Smart wearable electronic textiles (e-textiles) that can detect and distinguish multiple stimuli while also collecting and storing a diverse array of data signals via

highly innovative, multifunctional, and smart garments are extremely valuable for personalized healthcare applications. However, material performance and

sustainability, complicated and challenging e-textile fabrication methods, and limited end-of-life processability are major barriers to widespread e-textile

adoption. In this study, we investigate sustainable materials, manufacturing techniques, and end-of-life processes for potential eco-friendly e-textile

applications.

Future Directions and Outlook

Results

We examine within this study, the nature of sustainable fibers including biosynthetic and recycled fibers, the modulation of their electrical properties using

sustainable electronic materials (i.e., conductors, semiconductors, and dielectrics) to serve as different components in wearable e-textiles, and the potential for

innovative manufacturing techniques that facilitate sustainable production plants based on waterless technologies and lower energy consumption. Also,

standardized parameters for evaluating the sustainability of e-textiles, such as life cycle analysis (LCA), biodegradability, and recyclability, will be established.

Introduction

Figure 1: Process flow: from collection of PET bottles to recycling into garments

Figure 2: (a) Fibre-spinning: melt-spinning, (b) Digital printing: inkjet printing.

Figure 4: Toward environmental sustainability of wearable e-textiles.1,2,3

Figure 3: (a) Temperature sensing, (b) Activity monitoring, (c)Vital sign monitoring device

We are developing and testing sustainable wearable e-textiles which can

either be recycled or decomposed at the end of their life. Even though some

optimistic advancements have been made in certain areas, many diverse

challenges remain. We believe that the continuous endeavors of

researchers from different fields will further improve sustainable,

wearable electronic textile design, functionality and performance, thus

promoting the development of sustainable materials and manufacturing

techniques toward a viable commercial future.

Conclusion
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